some additional engineering challenges. A deep borehole for disposal of either HLW or weapons plutonium would have to provide a substantial volume at depth, in contrast with the usual deep hole for exploration or for the production of oil or gas.
For example, a detailed Swedish study on HLW disposal in deep holes focuses on a "preferred option" that would involve a hole 80 centimeters in diameter at depth, into which would be placed canisters with a length of 4.4 meters and a diameter of 50 centimeters, centered in the hole. Each canister would be separated from the next by sealing plugs of compressed bentonite clay. After the "deployment zone" was filled, an additional long length of bentonite clay would be used to seal the hole. For the depth range of 250-500 meters, asphalt would be emplaced in the hole, and for the top 250 meters, a high-density concrete would be used to provide a cap.
The hole would be drilled with normal drilling equipment, with the upper portions having a wider diameter than the actual deployment zone. The upper portion of the hole in the Swedish concept would have a casing with an internal diameter of 100 centimeters, while the lower portion would have a "liner" throughout the deployment zone with an internal diameter of 60 centimeters (2 feet) to allow the deployment of the 50-centimeter-diameter canisters. The upper casing might be pulled after deployment. As the Swedish report points out, the United States took a similar approach in the drilling of a deep hole on Amchitka Island, Alaska, in 1969. The casing emplaced there was 1,860 meters long, with a diameter of 137.5 centimeters, a weight of 1,820 tons, and a wall thickness of 6.4 centimeters. Such a hole could be prepared in less than a year, and filled and sealed in another year or so.
The "liner" for the hole envisioned in the Swedish study—used to keep the borehole open for deployment of the canisters—would be quite different from anything used in normal drilling practice today, in that a substantial fraction of it would be holes open to the surrounding rock, so that the sealing clay could readily extrude through the liner to make good contact with the rock wall of the hole. The clay would provide support for the hole wall and would help seal any cracks or fissures.
Crystalline rock at great depth is under substantial stress. Because of the uneven grain of the rock and the slow strain of the earth's crust, the horizontal stress is not uniform—the rock is being pulled in some directions more than others. Typically, the maximum horizontal stress may be 1.5 times the vertical
See Svensk Kambranslehantering AB, op. cit.o: Woodward-Clyde Consultants, April 1981). The baseline concept in the latter is a 20,000-foot (6-kilometer) borehole, in contrast to an even more challenging initial proposal of 10-kilometer depth.
